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Switchgrass is a member of the subfamily Panicoideae closely related to proso millet, maize, sorghum and sugarcane. It is utilized as a summer forage, and also has promise as an herbaceous energy crop due to its large size and perennial nature. Improved genetics through breeding is the most economical route to improved value in the low input systems of cultivation employed for forage grasses. Inexpensive genetic marker systems for switchgrass are therefore required for marker-assisted selection to be successful. Such markers will also be useful for guiding conservation strategies to preserve remaining North American native prairie sites. Based on nuclear DNA content and analysis of segregation ratios, switchgrass has been shown to include both tetraploid and octoploid ecotypes. Restriction fragment length polymorphism (RFLP) and random amplified polymorphic DNA (RAPD) markers have been used for linkage studies and to discriminate ecotypes (Missaoui et al . 2005) , but no microsatellite markers have been developed for this species. Expressed sequence tag (EST)-derived microsatellites have the added advantages of assaying functional diversity in transcripts, allowing greater transferability across species, and in some cases having additional utility as anchor markers for comparative mapping (Varshney et al . 2005) . In this study, ESTs from cv. Kanlow (Tobias et al . 2005) were used as a source of sequence information for the development of microsatellites. Available sequence data from switchgrass were screened using the program ssrit to identify microsatellite sequences larger than 20 bp (Temnykh et al . 2001) . Primers were then designed using primer 3.0 (Rozen & Skaletsky 2000) with an optimal primer T m across the gene-specific regions of 60 ° C and a target product size of 200 bases.
We isolated genomic DNA using a modification of a urea prep method (Shure et al . 1983 ). Forward primers were tailed with M13 (5 ′ -CACGACGTTGTAAAACGAC-3 ′ ) to allow fluorescent labelling via incorporation of either a FAM-or a VIC-labelled M13 primer into the amplification mixture (Boutin-Ganache et al . 2001 ). The polymerase chain reactions (PCRs) were carried out in a final volume of 15 µ L on an MJ Research PTC-225 thermocycler with a thermal profile consisting of a 2-min initial denaturation step at 94 ° C followed by 35 cycles of 20 s at 94 ° C, 20 s at the primer-specific annealing temperature (Table 1) and 1 min at 72 ° C. A final 72 ° C extension step of 30 min was included to promote nontemplated nucleotide addition at the 3 ′ end of the PCR product (Clark 1988) . Reactions were carried out in 10 m A total of 96 primer pairs were designed and tested; of these 52 primer pairs gave no or very little amplification. Twelve primer pairs were eliminated due to excessive stutter artefacts, irreproducibility or an excessive number of unsuccessful amplifications. Of the 32 usable markers, no single marker discriminated between populations. We sequenced PCR products amplified with primers for one marker (5232_A03) and found that the sequence agreed with its corresponding GenBank Accession and that observed length variations were exclusively due to gain or loss of AG repeats. Results from five individuals each of the tetraploid switchgrass cultivars 'Alamo' and 'Kanlow' were used to calculate the total number of polymorphic bands, the number of bands per individual and Nei's diversity index D (calculated as 1 -) for each marker (Weir 1990) . In most cases, the samples were highly polymorphic with markers containing dinucleotide repeats being on average slightly more variable. Tetraploid switchgrass cultivars behave largely as autopolyploids with a high degree of preferential pairing between chromosomes (Missaoui et al. 2005) . However, in this study, partial heterozygotes could not be easily discriminated based on peak height, and thus determination of deviation from Hardy-Weinberg equilibrium, and linkage equilibrium was prevented. These markers will facilitate current mapping efforts in this species and population discrimination.
